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"SEMICONDUCTOR DEVICE" 

The following is English translation of an extract from the above-identified 
document relevant to the present application. 
5 For example, power semiconductor elements 11, comprising high thermal 

conductive heat diffusion plates 19 which made of copper fixed by means such as 
solder 12 are fixed on lead frames 13 made of copper further over second solder 
layer 12. These lead frames 13 which were previously fixed to a heat sink 15 made 
of copper by a resin insulation layer 18 is used. The power semiconductor elements 

10 11 are electrically bonded to a distribution layer by aluminium bonding wires 16 and 
have a structure whose entire system is formed corporately by a sheath resin mold 17. 
A power semiconductor device having this structure is made by following processes. 
First, IGBT elements 42 as the 7 mm X 7mm semiconductor elements 11 are bonded 
by solder to a set position on the 10 mm X 10 mm heat diffusion plates 19. On the 

15 other hand, a 0.15 mm in thickness resin bonding sheet such as a glass fabric 
impregnated with an epoxy resin in snipped and fixed between the undersurface of 
the lead frames 13 and the surface of the heat sink 15 and the resin insulation layer 
18 is formed by fixing the both. The power semiconductor elements 11 including 
these heat diffusion plates 19 and the lead frames 13 are electrically bonded by the 

20 bonding wires 16. This structure enlarges heat horizontally through the heat 
diffusion plates 19 and radiates the heat toward a heat sink over the resin insulation 
layer 18, therefore it is possible to widen a heat conduction area and reduce thermal 
resistance. I this invention, though a silicon oxide was mentioned as a filler which 
included in the resin mold 17, other materials such as beryllia, zirconia, silicon 

25 nitride, aluminium nitride and silicon carbide can be acceptable. Also an example 



of using an epoxy resin as a resin material for the resin insulation layer 18 was 
mentioned, however, other resin material, for example, an acrylic or a polyimide 
bonding sheet can be used. Further, though an example of using the glass fabric as 
an aggregate for the resin insulation layer 18 was mentioned, other material powder 
such as beryllia, zirconia, silicon nitride, aluminium nitride, boron nitride, diamond, 
alumina and glass can be applied as the aggregate, namely, a filler. 
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